In the course of studies on rapid ammonia exchange rates in liquid ammonia it became clear that line broadening effects due to paramagnetic ions could be used to obtain solubility data under conditions where more conventional methods are inconvenient, e. g., at tem peratures above the normal boiling point. Since the approach should be of quite general applicability, we describe it briefly here. We observe the n.m.r. spectrum due to N 14 in solvent ammonia as described pre viously2,3. On addition of Ni (II) salts the n.m.r. ab sorption line is broadened. We define the broadening (zl) as IF^Cobs.) -W0xi2 where ^^( o b s . ) is the full line width at half-maximum absorption for the solution containing N i(II), and W°^i2 as the same quantity for pure ammonia at the same temperature. The line broadening is found to be directly propor tional to the molality of N i(II) at a given temperature and over a wide range of temperatures. Thus, the molality can be obtained for saturated solutions. In a more general case the line broadening, as a function of molality (or molarity if convenient) should be measured at different temperatures (the proportionality relation depends on tem perature).
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A [gauss] TONi ( Solubility data obtained in this way for anhydrous solutions made from N i(N H 3) 6(C104) 2 and NH3 are presented in Table I and Fig. 1 . These solutions also contain ca. 0.16 m NH4C104 to repress ammonolysis. The values for K sp (molality units) plotted in Fig. 1 were calculated assuming an equilibrium of the form, Ni (C104) 2 (s) ^ Ni11 + 2 C104e without considering the exact nature of the species in volved. The results suggest that a change of solid phase occurs near 11°. The kinetic data 3 show no evidence for changes in species in solution over the temperature range involved. The limiting slopes correspond to enthalpies of solution of ca. 4 and 28 kcal./mole. The points marked by X in Fig. 1 were obtained by visual observations on the appearance and disappearance of solid m aterial as the tem perature was changed. These data confirm the n.m.r. results. The present data have a precision of ca. + 10% due mainly to the relative weakness of the N 14 resonance absorption. The error will be smaller for many other nuclei and might be reduced also by improved equip ment for wide line spectroscopy.
/ T -+

